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The prevalence of smoking among Japanese nurses, specially in their twenties, is higher than that among the general 
female population. To examine smoking behavior, smoking initiating and cessation factors, we conducted a cohort study 
through questionnaire survey, targeting nurses (n = 1572) working at 11 hospitals located m Tokyo metropolitan area. 
The first survey was conducted using a confidential questionnaire on smoking, followed by a second survey conducted in 
the same manner on the same subjects two years later. As to smoking status after two years, 8% (95%C1 = 1.5%) started 
smoking and 6% (95%CI = 1.4%) quitted resulting in a 2% increase in the prevalence of current smoking. The average 
nicotine dependence for nurses who were smokers in the two surveys rose from 3.9 to 4.3 (P< 0.05). Smoking behavior 
of mother, friends, or superiors at work had a significant influence on smoking behavior of nurses. As to smoking 
cessation factors, the idea that women and medical workers should not smoke, and living with family each had a 
significant influence. Considering the fact that 6% of nurses in this study succeeded in quitting smoking within two years, 
it is required that anti-smoking education be conducted at medical institutions to decrease the prevalence of current 
smoking among the nurses in Japan. 
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iBtrodnctioM 

The World Health Organization (WHO) has appealed to 
health professionals worldwide to deepen their understand¬ 
ing of effects of smoking on health, and behave accord¬ 
ingly.' Several studies on smoking behavior among nurses 
conducted in some developed countries have shown that the 
prevalence of smoking among nurses tends to be almost the 
same or higher than that in the general female population of 
the same age group,^ ’ 

In the USA and UK, anti-smoking campaigns targeting 
nurses were successfully conducted resulting in decreasing 
the smoking prevalence among nurses to a level as low as 
that among other health professionals,®"'^ and now it is 
even lower than the prevalence of smoking among the 
general female population. In Japan, however, such cam¬ 
paigns have not yet been conducted. Research in Japan 
revealed a higher prevalence of smoking among nurses, 
particularly in their thirties and forties, and it was reported 
that nurses in their twenties were influenced by their 
senior. 
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In recent years, an increase in prevalence of smoking 
among women in their twenties has been reported in 
Japan.’® Reasonably this tendency also applies to nurses 
among whom the ratio of young women is quite high. The 
likelihood is that smoking behavior of nurses in their 
twenties gradually changes after they start working as 
nurses. We assume that taking anti-smoking measures for 
Japanese nurses whose number is estimated to be approxi¬ 
mately one million,'® and among whom the prevalence of 
smoking is high, will contribute to decreasing the preva¬ 
lence of smoking among the general female population in 
Japan.’®''* 

So far, however, few surveys on smoking behavior of 
nurses have been conducted in Japan, most were cross- 
sectional studies, and no prospective cohort studies have 
yet been done. Our study therefore aims to conduct a cohort 
study on and analyze smoking behavior, initiation and 
cessation factors among young women working as nurses 
soon after {graduation from nursing schools. 


Methods 

The study was conducted through questionnaire surveys at 
11 university hospitals and national hospitals located in 
Tokyo metropolitan area. The subjects of this study were 
all 1572 nurses who started working at these hospitals in 
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1997 and 1998. The surveys were conducted over two 
years; The first surveys (hereinafter called the first 
survey) were conducted in July 1997 and 1998, and the 
second surveys (hereinafter ealled the second survey) were 
conducted in July 1999 and 2000. In the first survey, there 
were 1525 responses (return rate 97%) and after excluding 
37 subjects who were male or whose gender was not stated 
in the questionnaire, the follow-up survey (the second 
survey) was conducted on 1488 subjects. In the second 
survey, we were able to obtain and analyze responses from 
1195 subjects (follow-up rate 80%). The remaining subjects 
had cither resigned from the hospitals (18%) or had not 
properly followed the procedures of the survey or not 
answered the questions on smoking (2%). 

In both first and second surveys, the same confidential 
questionnaire, to be filled in by the subjects themselves, 
was used. 

Items contained in the questionnaire were: I) Smoking 
behavior ie current smoker or not; 2) eight items related to 
the Fagerstrom nicotine-dependency Scale'^’^* and 3) five 
newly drafted items related to smoking status of the 
subject’s surroundings (father, mother, siblings, friends, 
chief of the nursing division). 

To protect the subjects’ privacy, the double-envelope 
method, which had previously been used for a study on 
smoking behavior among nurses in Japan, was adopted.'^ 
However, in this study, it wad necessity to follow up the 
changes in smoking behavior of each individual by using a 
confidential questionnaire. Therefore, the following method 
was used: 1) In the first surveys, each subject was requested 
to write in a five-digit number of her own choice on the 
questionnaire and write the same five-digit number on an 
enclosed small card. To avoid different subjects choosing 
the same numbers, subjects were advised to select five 
digits of different values and not to use consecutive 
numbers such as 12345; 2) each subject was then requested 
to put the small card into the envelope provided, seal it and 
write her name on the envelope. The questionnaire and the 
envelope with the card in it were collected separately; 3) in 
the second surveys, a new questionnaire with the same 
questions used in the hat survey and an envelope with the 
same small card with the five-digit number written in the 
hat survey were delivered to the corresponding subject; 4) 
the subject was requested to write in the same 5-digit 
number (written on the small card of the first survey) on 
the new questionnaire. Again the questionnaire and the 
envelope with the card were collected separately; and 5) 
finally, the two questionnaires with identical numbers 
written on them were compared and the results were 
analyzed. 

For the statistical processing, SPSS for Windows was 
used, and and t-tests were conducted to determine 
statistical significance. The significance level was set at 
5% difference. To examine smoking initiating factors, a 
series of univariate logistic regression analyses were con¬ 
ducted with whether non-smokers (/i = 816) of the first 
survey started smoking by the second survey or not as a 
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dependent variable, and variables of eleven factors affect¬ 
ing smoking (attitude toward smoking, smoking status of 
surroundings, and life environmental conditions) written on 
the first survey’s questionnaire as independent variables. 
Then a multiple logistic regression analysis with a stepwise 
elimination procedure was conducted with six variables 
(statistically significant five variables plus one of attitudes 
toward smoking as a variable). From these analyses, odds 
ratios and 95% confidence intervals were calculated. 

In addition, a logistic regression analysis was also 
carried out on whether smokers (n = 379) of the first 
survey quitted smoking within the two years. Multiple 
logistic regression analysis was conducted with four vari¬ 
ables, which had been selected in the following way: One 
from three items regarding attitude toward smoking and 
whose odds ratios as the results of the univariate logistic 
regression analyses were 2 or more; one item ‘living alone’, 
which had been revealed statistically significant; and two 
items regarding subjects’ friends or superiors being current 
smokers which had been revealed statistically significant. 
The reason only one item among the three items regarding 
attitude toward smoking with odds ratio 2 or more had 
been selected as an independent variable was to avoid 
confounding. 

‘Current smokers’ were defined to comprise daily and 
occasional smokers. 


Results 

The average age of the subjects of the Study in the first 
survey was 22 y (s.d. 1.8). As to smoking status after two 
years, as shown in Table 1, 8% (95% CI± 1.5%) started 
smoking and 6% (95% Cl ± 1.4%) quitted, resulting in a 
2% increase in prevalence of current smoking. Thus, the 
prevalence of current smoking among nurses who started 
working increased from 32% (95% Cl±2.6%) to 34% 
(95% Cl ±2.7%) in two years. 

The total number of nurses who answered that they were 
daily smokers for both the first and second surveys was 
213, of which 211 answered to all 8 items of the Fager¬ 
strom scale for nicotine dependency in both surveys, and 
the average score increased from 3.9 (s.d. 2.0) for the first 
survey to 4.3 (s.d. 2.3) for the second survey (f-test, 
F’<0.0S). In addition, that of daily smokers in the first 
survey who quitted smoking in two years was 3.3 (s.d. 1.7, 
n = 29). 

In the multivariate logistic regression analysis shown in 
Table 2, as smoking initiating factors, no concern about 
harmful effects of passive smoking and the fact that the 
mother, ftiends, or superiors at work were smoking, were 
proved to be statistically significant. As to factors related to 
first-survey smokers quitting before the second survey, the 
idea that health professionals should not smoke and living 
with the family were proved to be statistically significant. 
However, in this study, subjects' experience of having tried 
to quit smoking did not become a smoking cessation factor. 


PM3003745756 


Source: https://www.industrydocuments.ucsf.edu/docs/rqlj0001 



Smoking behavior by a cohort otudy 
T Kitajima et al_ 


349 


Table 1 Self-reported smoking status and its changes among 
Japanese female nurses in two years 


noking status 

First survey 

Second i 

survey 

Current smokers 

32% 

(±2.6%) 

34% 

(± 

2.6%) 

Daily smokers 

21% 

(±2,3%) 

23% 

(± 

2.4%) 

Occasional smokers 

11% 

(± 1.7%) 

10% 

(± 

1.7%) 

Past smokers 

23% 

(±2.4%) 

27% 

(± 

2.5%) 

Never smokers 

45% 

(±2.8%) 

39% 

<± 

2.8%) 

Total 

100% 

(n = n95) 

100% 

(" = 

= 1195) 

banges in smoking status 






Continued smokers 

26% 

(± 2.5%) 




(n = 306) 

8% 

(± 1.5%) 




New smokers (/j = 95) 

6% 

(±1.4%) 




Quitters (n = 73) 

60% 

(±2.8%) 




Non-smokers (w = 721) 

100% 






Total (n = 1195) 


( ); 95% Confidence Interval (Cl), 

First survey: The survey done in July 1997 and 1998, 

Second survey: The survey done in July 1999and2000. 
Continued smokers: Habitual smokers in both the first and second 
surveys. 

New smokers: Non-smokers in the first survey and habitual 
smokers in the second survey. 

Quitters: Habitual smokers in the first survey and non-smokers in 
the second survey, 

Non-smokers: Non-smokers in both the first and second surveys. 


When comparing factors in smoking initiation/cessation 
whose results of univariate analyses were significant in 
Tables 2 and 3, between the followed up group and the non- 
followed up group, no factor was proved to be statistically 
significant (Table 5). 


As to change in attitude toward smoking among all the 
subjects, as shown in Table 4, more people took a positive 
attitude toward smoking (two out of six items were statis¬ 
tically significant) in two years. A comparison between 
smokers and non-smokers showed that the number of 
smokers who had a positive attitude toward smoking was 
significantly larger. 


Discussion 

As previous studies on smoking behavior of nurses in Japan 
were cross-sectional, this cohort study on smoking behavior 
of nurses is considered to be very valuable. To our knowl¬ 
edge, even in the USA and UK, where anti-smoking 
measures toward health professionals are advanced, no 
cohort study on factors related to smoking initiation and 
cessation among nurses has been conducted. 

From the results of this study, it is assumed that whether 
subjects started smoking or not was strongly related to 
whether the subjects’ mothers friends, or superiors were 
smokers or not (Table 2). As to influence from friends and 
colleagues, some reports have already revealed the same 
results,although they were all cross-sectional studies. 
As the same results were proved in this cohort study, the 
data deserve to be fully recognized. Influence of mothers on 
subjects’ smoking was reported by another cross-scctional 
study on smoking behavior of Italian medical and nursing 
students.^^ As the subjects of our study were in their early 
twenties like the subjects of the Italian study,influence of 
the mother can be strongly probable as initiating factor. In 
addition, it was revealed in this study that for non-smokers 


Table 2 Regression analysis of risk factors for smoking at first survey among Japanese female nurses « = 816 (New smokers: fj = 95, 

non-smokers: « = 721) 


Factors at the first survey 

Prevalence of risk factors 

Odds ratio 

95% Cl 

Univariable logistic regression analysis 

I dislike cigarette smoking in the workplace (Yes)/Other 

35% 

0.55 

0.34-0.90 

I’m concerned with hamiful effect of passive smoking (Yes)/Other 

78% 

0.49 

0.31-0.77 

Women may smoke without distinction from men (Yes)/Other 

19% 

0.57 

0.31-1.08 

Women should not smoke for common sense (Yes)/Other 

36% 

0.37 

0.64-1.12 

Nurses should not smoke as medical professional (Yes)/Other 

22% 

0.60 

0.33-1,08 

My father smokes now/not 

48% 

1.41 

0.71-2.83 

My mother smokes now/not 

12% 

1.S9 

0.79-4.50 

My siblings smoke now/not 

25% 

1.34 

0.64-2.82 

My friends smoke now/not 

42% 

2.63 

1.28-5.40 

My chiefs smoke now/not 

25% 

2.42 

1.04-5,62 

I live alone/not 

54% 

0.89 

0.44-1.77 

Multiple logistic regression analysis 

1 dislike cigarette smoking in the workplace (Ycs)/Other 


0.68 

0.40-1.14 

I’m eoneemed with haimfril effect of passive smoking (Yes)/Other 


0,54 

0,33-0,86 

Nurses should not smoke as medical professional (Yes)/Other 


0.75 

0.40-1.39 

My mother smokes now/not 


2.06 

1.15-3.71 

My friends smoke now/not 


1.72 

1.03-2.86 

My chiefs smoke now/not 


1.95 

1.03-3.71 


95% Cl: 95% Confidence interval. 
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Table 3 Regression analysis of smoking cessation I'actors at first survey among Japanese female muses. « = 379 (Quitter: /i = 73, 

continued smokers: n = 306) 


Factors at the first survey 

Prevalence of risk factors 

Odds ratio 

95% Cl 

Univariablc logistic regression analysis 

1 have tried to quit smoking (Ycs)yOthcr 

81% 

1.00 

0.50-1.99 

1 have seriously tried to quit smoking (Yes)/Othef 

38% 

0.93 

0.55-1.60 

I dislike cigarette smoke in the workplace (Yes)/Other 

21% 

1.66 

0,93-1.65 

I’m concerned with harniful effect of passive smoking (Yes)/Other 

64% 

0.97 

0.57-1.65 

Women may smoke without distinction from men (Yes)/Olher 

8% 

2.84 

1.28-6.31 

Women should nol smoke for common sense (Yes)/Other 

63% 

2.57 

1.04-6.37 

Nurses should not smoke as medical professional (Yes)/Other 

9% 

2.18 

1.01-4.71 

My father smokes now/not 

48% 

0.97 

0.58-1.61 

My mother smokes now/not 

12% 

1.72 

0.92-3.21 

My siblings smoke now/not 

25% 

0.78 

0.47-1.30 

My fiiends smoke now/not 

42% 

0.66 

0.32-1.33 

My chiefs smoke now/not 

25% 

0.79 

0.39-1.57 

1 live alone/not 

54% 

0.55 

0.31-0.96 

Multiopk logistic regression analysis 

Nurses should not smoke as medical professional (Yes)/Other 


2.25 

1.03-4.93 

My friends smoke now/ngt 


0,72 

0.34-1.49 

My chiefs smoke now/not 


0,87 

0,42-1.80 

I live alone/not 


0,54 

0.31-0,95 


95% Cl: 95% Confidence interval. 


Tabic 4 Changes in attitude toward smoking, and attitudes by smoking status over 2 years among Japanese female nurses 


Change over 2 years Attitudes at Year I Attitudes at Year 2 

Opinions («= 1195) Smoker Non-smoker Smoker Non-smoker 



Year I 

Year 2 

Sig. 

II 

= 816) Sig. (n 

= 401) (fl 

= 794) Sig. 

Women should not smoke for the sake of fetus and 

89% 

87% 

NS 

87% 

90% 

NS 

84% 

89% 


infant’s health (Yes) 

Women should not smoke for common sense (Yes) 

16% 

15% 

NS 

8% 

19% 

NS 

10% 

18% 

** 

Women may smoke without distinction from men (Yes) 

45% 

49% 

* 

63% 

36% 

NS 

63% 

41% 

** 

Nurses should not smoke as medical professional (Yes) 

18% 

15% 

NS 

9% 

22% 

NS 

7% 

19% 

** 

Even medical professionals may smoke after working 

78% 

80% 

NS 

87% 

73% 

NS 

85% 

78% 

** 

hours (Yes) 

Nurses may smoke just as many other professionals do (Yes) 

49% 

57% 

NS 

63% 

43% 

NS 

65% 

52% 



;^-test: **P<0.01, *P<0.05, NS: not significant. 
Year 1: The first survey. 

Year 2: The second survey. 

Stg.: Significant. 


of the first year, having concern to passive smoking func¬ 
tioned repressively on initiating of smoking, and this is 
easily assumable. 

In this study, it became dear that a negative idea on 
smoking and living with one’s family were significant 
factors for smokers at the beginning of the survey to quit 
smoking (Table 3). Naturally, acquiring a negative idea 
on smoking would lead smokers to quit smoking. It 
could also be assumed from the results of this study 
that living with the family could be a factor for smokers 
to quit smoking. This assumption agreed with Swenson's 
report that the encouragement of nurses’ families was the 


most influential external factor motivating nurses to quit 
smoking.^^ In addition, Ohida et aF"' pointed out that the 
traditional three-generation family commonly seen in 
Asia contributed to decreasing the prevalence of smoking 
among women They concluded that the reason for the 
low prevalence was that women tended to receive pres¬ 
sure from other members of the family not to smoke, but 
that men did not. Ohida et aP'* also estimated that the 
prevalence of smoking among Japanese women would 
increase as the number of women living alone increased 
with the collapse of the traditional Japanese extended 
family. These results are inconsistent with those of the 
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Table $ Comparison of basolinc (the first survey) initiating and cessation factors for smoking among followed-up and lost to follow-up 

groups 




Smoker 



Followed up 

Lost to follow-up 



group (n = 379) 

group (n= 136) 

Significance 

Cessation factors 

Women may smoke without distinction from men (Yes) 

8% 

5% 

NS 

Women should not smoke for common sense (Yes) 

63% 

65% 

NS 

Nurses should not smoke as medical professional (Yes) 

9% 

7% 

NS 

I live alone (Yes) 

38% 

40% 

NS 


Non-smoker 



Followed up 

Lost to follow-up 



group (rt = 816) 

group (k = 251) 

Signihcance 

Risk factors 

I dislike cigarette smoking in the workplace (Yes)/C)ther 

35% 

39% 

NS 

Tm concerned with harmful effect of passive smoking (Ycs)/Other 

78% 

72% 

NS 

My mother smokes now (Yes) 

11% 

12% 

NS 

My friends smoke now (Yes) 

63% 

65% 

NS 

My chiefs smoke now (Yes) 

79% 

77% 

NS 


(2 (Yes, No)x2 (Followed up, Lost to follow-up) table}: NS: not significant. 
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present cohort study. Subjects’ attempts to quit smoking 
in the past was not shown to be a smoking cessation 
factor in this study (Table 3), and that could be 
explained by a fact reported by Harrup et that 

most smokers who quit restart smoking. 

The average score for the nicotine dependency of daily 
smokers rose from 3.9 to 4.3 in two years in this study. The 
evaluation of nicotine dependency in this study used the 
Fagerstrom Tolerance Questionnaire, in which scores of 7 
or more are defined as highly dependent, and scores 4—6 as 
moderately dependent.'* Therefore, the average depen¬ 
dency in the present study rose to moderately dependent 
in two years. To know to what extent the dependency rises, 
it is necessary to continue the study. 

As to attitudes of nurses toward smoking, as shown in 
Table 4, the percentage of nurses who accepted smoking 
more in the second year than in the first year was greater. 
From a statistical point of view, the subjects showed 
significant acceptance of smoking for two items. Therefore, 
acceptance of smoking may be a reason for 8% of nurses to 
initiate smoking in two years. 

There were two limitations in the study. First, 20% of 
nurses could not be followed up. However, when compar¬ 
ing the followed up group and the non-followcd up group 
about the smoking initiating factors and cessation factors, a 
significant difference was not observed, as shown in Table 
5. Therefore, it could be assumed that actual rates of 
subjects who started smoking and who quitted smoking 
would be similar to the results of this study. Second, as the 
selected facilities of this study were located in the Tokyo 


metropolitan area, the results may not represent the whole 
country. However, a cross-sectional shidy conducted on 
nurses of all age brackets working at 14 national hospitals 
that were randomly sampled from 256 national hospitals 
nationwide reported the prevalence of smoking by age 
based on the question on age of starling and quitting 
smoking.^‘ According to that study, the prevalence of 
smoking among nurses of any age brackets had increased 
during their late teens to age 30 at any of those 14 hospitals. 
The study suggested that the prevalence of smoking among 
Japanese nurses working at hospitals, whether in the 
countryside or in the Tokyo metropolitan area, continued 
to increase after they had started working at hospitals 
because of influence from friends or colleagues who 
smoked. However, as that study was a cross-sectional 
study, and there is a report of differences between recalled 
data and longitudinal recordings'^ cohort studies on those 
subjects sfiould be conducted to verify whether the same 
current study done outside Tokyo metropolitan area will 
give the same results or not. 

Lastly, the prevalence of smoking among young nurses 
in Japan increased in two years, and will also increase in 
the ftimre as the prevalence of smoking among young 
Japanese women increases. In the USA however, the 
trend is reversed and the prevalence of smoking among 
nurses is decreasing year by year. Considering that 6% of 
subjects in this study succeeded in quitting smoking, it is 
necessary vo start anti-smoking education in medical insti¬ 
tutions, in order to decrease smoking prevalence among the 
nurses in Japan. 
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